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Honorable Carol M. Browner
Adminigrator

U.S. Environmentd Protection Agency
Washington, DC 20460

Subject: The Diffuson and Adoption of Innovations in Environmenta Protection; A
Commentary from the Environmenta Engineering Committee

Dear Ms Browner:

On June 28, 2000, a new subcommittee of the Science Advisory Board's Environmental
Engineering Committee met to provide advice to three Agency programs. This Subcommittee on the
Diffuson and Adoption of Innovations in Environmental Protection heard briefings from representatives
of the Office of Water on issues associated with the diffusion and adoption of the Watershed Approach
and the use of socid science tools, including community cultura assessment. The Subcommittee aso
received a briefing from arepresentative of the Office of Pollution Prevention and Toxics, who spoke
about issues associated with the diffusion of new gpproaches to Multi-Media Pers stent
Bioaccumulative Toxins (PBT) and pollution prevention generaly. Individud members of the
Subcommittee provided specific advice to these program representatives. Their goal was to show how
data, theories, and research methods derived from the study of the socid process of diffuson and
adoption of innovations could have practica gpplications to these specific EPA efforts.

The Subcommittee came to a conclusion important to the Agency overdl from its discussons

with program staff, and from two generd presentations by senior managers in the Office of Policy,
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Economics, and Innovations on the past decade of innovations in environmenta protection. The
Subcommittee recognizes, from the presentations received and the documentation provided, including
Innovation at the Environmental Protection Agency; A Decade of Progress, that the Agency is
devoting serious atention to innovation in environmenta protection. The Subcommittee believes that
the Agency’ s commitment to innovation needs to be balanced by an increased commitment to diffusion
of those innovations. The Subcommittee believes that the socid process of diffusing important new
ideas and gpproachesisless well understood at EPA than the process for generating new ideas and
approaches. The Agency could benefit from consulting the wide variety of socid science literature
related to the effective diffuson and adoption of innovation and could use insights from this body of
research to design well-considered diffusion plans to guide and facilitate the adoption of innovationsin

environmenta protection and to evauate rigoroudy their success.

The attached brief report sketches the mgjor insights reached by our Subcommittee members
during our short one-day meeting as they gpply to some generd questions including: (1) the different
frameworks and approaches available for understianding the diffuson process a EPA,; (2) the principa
barriers to diffusion and adoption of innovations; and (3) how EPA can effectively measure the success
of its diffuson and dissemination efforts. The Subcommittee concludes that the Agency would benefit
subgtantialy from amodest research and demondtration effort aimed at utilizing current knowledge in
the socid sciences concerning strategies and techniques of diffusing innovations to improve the

Agency’s performancein this area.

We look forward to responses to this Commentary from the Office of Policy, Economics and
Innovation, the Office of Water's Office of Wetlands, Oceans and Waterways, and from the Office of
Pollution Prevention and Toxics.

Sincerdly,

Morton Lippman, Chair
Science Advisory Board
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Hilary Inyang, Chair
Environmental Engineering Committee

Roger Kasperson, Chair
Subcommittee on the Diffusion and Adoption of Innovations
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NOTICE

This report has been written as a part of the activities of the Science Advisory Board, a public
advisory group providing extramurd scientific information and advice to the Adminigtrator and other
officids of the Environmenta Protection Agency. The Board is structured to provide a balanced,
expert assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for gpprova by the Agency; hence, the comments of this report do not necessarily represent
the views and palicies of the Environmenta Protection Agency or of other Federd agencies. Any
mention of trade names or commercia products does not congtitute endorsement or recommendation

for use.
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Didtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epa.gov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further information are avallable from the SAB Steff.
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ABSTRACT

This Commentary reflects advice developed at an SAB Consultative Workshop held on June
28, 2000, by the Environmenta Engineering Committee’ s Subcommittee on the Diffuson and Adoption
of Innovations in Environmenta Protection. The purpose of the workshop was to identify how the use
of data, theories, and research methods derived from the study of the socid process of diffuson and
adoption of innovations may improve the adoption of innovative approaches to environmental
protection: (a) within EPA; (b) by state, triba, and loca government partners; and (c) by corporate and
non-governmenta organization partnersin environmenta protection.

The Commentary addresses (1) the different frameworks and approaches available for
understanding the diffusion process a EPA; (2) the principd barriersto diffuson and adoption of
innovations, and (3) how EPA can effectively measure the success of its diffuson and dissemination
efforts. The Commentary states tha the Agency would benefit substantialy from amodest research
and demondration effort aimed at utilizing current knowledge in the socia sciences concerning

drategies and techniques of diffusing innovations to improve the Agency’s performance in this area.

Key Words: Innovations, Diffuson and Adoption, Environmenta Technologies
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1. INTRODUCTION

On June 28, 2000, the Science Advisory Board's Subcommittee on Diffusion and Adoption of
Innovations in Environmenta Protection met to provide advice requested by three Agency programs.
The purpose was to provide practica advice from individua Subcommittee membersto staff in EPA's
Office of Water and Office of Pollution Prevention and Toxics on how they might improve the diffusion
of new agpproaches to environmenta protection through use of insights researchers have gained from the
study of the socid process of diffuson and adoption of innovations. A record of the advice provided
may be found in the minutes of the meeting, attached to this Commentary.

The purpose of this document is to convey a broader message to the Agency based on the
conversations that occurred during the one-day workshop, including conversations with managers from
the Office of Policy, Economics and Innovations and review of materids received in advance of the
Workshop. The Subcommittee believesthat if the Agency desiresto diffuse new gpproachesto
environmental protection more broadly, both within and outside the Agency, EPA's commitment to
innovation needs to be better balanced by an increased commitment to diffuse them. The
Subcommittee believes that the Agency could benefit from a better understanding of the socid
processes of diffusion of innovations and from the use of data, theories, and research methods derived
through the study of those processes by socid scientists.

This Commentary will sketch some of the Subcommitteg's generd advice to the Agency on
how it might explore and gpply ingghts from a variety of research to the genera problem of diffusion of
innovations. The Commentary letter is organized to address three generd questions that relate to al the
program aress discussed during the Consultative Workshop held on June 28, 2000 and to the broader
issue of diffuson of innovations for EPA.

1 What are the different principa process modds available for understanding the diffusion
process?

1.1. Wha istherole of information and information flow in diffuson and adoption of

innovations? How can EPA become more effective in disseminating information?
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1.2.  What have we learned about designing appropriate incentives for facilitating the
adoption process?

1.3.  How important are socid networks to the process of diffuson and adoption of
innovation? How can EPA better recognize and use such networks?

1.4.  Wha can EPA learn from diffusion efforts undertaken by other partnersin
environmental protection (state and local agencies, tribes, non-governmentl
organizations, and corporations)

2. What are the principa barriersto diffuson and adoption of innovations in sdlected EPA
program aress?

3. How can EPA effectively measure the success of its efforts to encourage diffusion and adoption
of innovations?

This Commentary will sketch the Subcommittee' s response to these questions, based on

discussions at the Consultative Workshop and materias received beforenand. 1t will aso offer some
specific recommendations indicating how the Agency might develop plans designed specificdly to

increase the success of diffusion of new ideas and approaches.

2. PROCESS MODELS

The Subcommittee believes that EPA would benefit from developing strategic plans focused on
the diffuson of innovations and from understanding that such plans are different from those used for
communicating or marketing new ideasto individua people. In contrast to gpproachesin
communication and marketing that focus on individua persons or even groups acting independently
from one another, models of the diffusion process assume a socid relationship among potential adopters
of an innovation and seek to make use of existing relationships and the influence among the people who
are party to those relationships to encourage adoption of the innovation.

One well-established framework for understanding the process of diffusion isfound in the
“Diffuson of Innovations’ (Rogers 1995). That book defines diffusion as a process by which an

innovation is communicated through certain channels over time among members of a social



© 00 N oo o b~ W N P

N DN DN DN NN NMNDN P B P PRk E PP
o o b W N P O ©O 0N O O WO N - O

system.! It presents a framework with three main components that are standard across different kinds
of innovations introduced at different times and different cultures: (1) a decison process thet involves
the following steps: knowledge, persuasion, decison, implementation and confirmation; (2)
characterigtics that are common to successful innovations: relative advantage, compatibility, acceptable
levels of complexity, tridability, observability, and potentid for reinvention; and (3) a diffusion pattern
that is based on the relative time e apsed between an innovation'sinitid availability and its adoption by
individuas or organizations.

Knowledge, ideas, norms, beliefs, services, and products have al been consdered innovations
in diffuson sudies. Recent studies have traced the diffusion of the innovation of kindergarten across
cultures throughout the world (Wollons 2000); the spread of policies favoring school choice among the
50 gtates (Mintrom 2000); and the diffusion of tobacco control throughout North America
(Studlar1999). The U.S. EPA has sponsored diffusion research about perceptions of EPA-funded
hazardous wagte clean-up technologies by industrid scientists, state environmenta regulators, and
consulting engineers (Dearing, Meyer, and Kamierczak 1994).

The framework has some ditinctive features. It defines diffuson as a socid process and
suggedts thet the flow of information through socia channels can be more important than the actud
content of the information in the communication. It distinguishes the process of diffuson from the
origind innovation and stresses the importance of identifying individuas within asocid system who the
target audience percaives asinfluentid. Based on this framework, the
central tasks for EPA are: (1) to understand networks in the organizations and socia systems that
facilitate the flow of information to key individuas, companies, or groups who can influence others — not
just those who have power or authority and (2) to identify and assess barriers that can impede this
information flow or the adoption of the innovation.

These tasks suggest that the Agency needs to identify clearly the targets of the diffusion effort
and dso underdand their socid systems. The Agency might conduct in-depth socia network analys's,
employing atool like the draft community culturd assessment Guide, developed by the Office of Water

!pcial system isaterm used in avariety of waysin the socid sciences. As used in thisreport, a socia
system is a set of members or components (people, indtitutions, communities) with rules and
relationships by which they interact, and ongoing communications among them.

3
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and discussed at the Workshop to understand the perceptions of influentid individuals or groupsin a
socia system, or work with organizations such as business associations or communities to understand
how they might encourage adoption of new approaches (see Clarke 1998, for examples of social
networks in business and how they were used for cleaner technology diffusion).

The actud identification of influentid people can be done vdidly in at least four ways, through
the conduct of a quantitative socid network analys's, or, when such detall isn't feasible or desirable,
through informant ratings of others, salf-ratings of socia influence, or persona observation of socid
behavior (Weimann 1994). EPA would then tailor a diffusion plan amed at particular influentia
groups or persons.

The gate pollution prevention programs have devel oped various techniques for promoting the
diffuson of cleaner technologies. For instance, the Massachusetts Toxics Use Reduction Program has
used sector-specific focus groups, state-trained and certified "toxics use reduction planners,” grantsto
community organizations, and publically-accessible technology demondirations at indudtrid fecilitiesto
promote awareness of new technologies and didogue among influentid individuds.

Study of socia networks® may be used to supplement the framework described above.
Research on such networks suggests that individuas or groups located in "structurd holes” i.e., in two
or more networks that are not normaly in contact with each other, can be especidly influentia in
transferring ideas and becoming opinion leaders (Burt 1990 and Burt 1995). The Subcommittee
believes, for example, that groups like Publicly Owned Treatment Works, which function as both
regulators and regulatees and share networks with many other organizations, present strategic targets
for EPA because they are likdly to influence awide variety of other entities.

For EPA, it may aso be possible to motivate individuas and organizations to adopt innovations
by highlighting the risks of maintaining the status-quo. Research indicates that firmsin the Great Lakes
first undertook pollution prevention efforts due to regulatory pressures (Durfee 1999). Some of these
firms now engage in continuous change because they seeit as conferring competitive advantage. As
multiple firms view innovation as conferring a competitive edge, diffuson may take hold. Competition
among socidly equivaent individuds or firms can make sticking with old ideas and technology ook less
atractive. The more that firms see a compstitive advantage, the more risky the policy of no change

2Spcial networks, as used in this report, refersto acomplex of interacting social units who are tied
together by communication linkages.
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becomes. EPA may thus consider using regulations or information-based programs like the Toxic

Reease Inventory as tools to advance innovations in environmenta protection. Preliminary andys's of

industria print coverage of pollution prevention, for example, indicates the main driver for the adoption

of pollution prevention is cost savings, with environmental and safety benefits as secondary goas (Fan
and Durfee 1998).
Specific process modds exigt for analyzing the diffuson of innovetions. Developed to

undergtand state policy innovations, they can be gpplied to the diffusion process more generadly and can
be identified as four different types: (a) the nationd interaction modd; (b) the regiond diffuson mode!;
(¢) the leader-laggard modd; and (d) the vertical influence models (Berry and Berry 1999).

@

(b)

The nationd interaction mode assumes anationd communication network among Sate
or locd officidsin which officids learn about programs in other states. Thislearning
model was developed by communication theorigts to analyze the diffusion of an
innovation through a socid system of individuas. When the cumulative proportion of
adoptersis graphed againgt time, the familiar S-shaped curve described in the

Diffusion of Innovations appears.

Theregiond diffuson modd assumes that entities are influenced primarily by other
entities that are geographically close to them, or in the same region. Neighbor models
assume that states are influenced primarily by those states with which they share a
border (see, for example, Berry and Berry 1990), while fixed region models assume
that the nation is divided into multiple regions and that states tend to emulate the policies
of other states within the same region (Mooney and Lee 1995 and Mooney and Lee
1999). Reasons for emulating each other include learning, shared cultures, competition
and public pressure. While regiond identity is probably not as strong asit was 60 years
ago, there is dill congderable evidence that regiond influence affects policy diffuson.
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(© The leader-laggard models, which assume that certain entities are pioneersin the
adoption of apolicy, or atype of policy, policies, and that other entities emulate these
leadersin alearning process. This modd can incorporate ether regiona or nationd
leaders. In environmenta policy, the top innovative tates (starting with the top-ranked
state) have been: Maine, Oregon, Connecticut, New Y ork, Minnesota, New Jersey,
Rhode Idand and Wisconsin (Hall and Ken 1991). EPA might consder targeting these
datesin particular to spearhead the diffusion process.

(d) In the vertica influence modd, states and other organizations emulate the nationa
government both through policy learning, but also usudly because of incentives that the
federd government provides Typicdly these are financid incentives from agrant-in-ad
program. Welch and Thompson in a 1980 study found that policies for which the
federd government offers financia incentives diffuse fagter than policies without financia
incentives (Welch and Thompson 1980).

Process models have dso indicated the importance of “policy entrepreneurs.” the people who
develop ideas and more importantly, the people who promote the ideas in the policy arenaor in an
Agency. Thework of political scientists on policy entrepreneurs has shown how they bring their
persond credibility, their effective communication and problem-solving skills, their networks of
friendships and power, their ability to redefine innovations to the specific setting, and their cheerleading
when things bog down (see Berry and Fowers 1999; Roberts and King 1996; Howell and Higgins
1990; and Doig and Hargrove 1987). This research likens the policy entrepreneur to the pilot who
navigates the treacherous terrain that ideas and innovations face to bring them safely into port. Thus
policy entrepreneurs are necessary, if not sufficient, for policy adoption and implementation to occur,
and cultivating them within an Agency may have specid importance for EPA.

Findly, the Subcommittee suggests that EPA, when atempting to diffuse innovations, give
atention to the characterigtics of the organizationsiit is trying to affect and ask "how fertile is the ground
for theinnovation?' It is essentia for the Agency to identify the atributes of organizations that quickly
recognize an innovation when it becomes available and act on this recognition. In efforts to diffuse
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innovations to sates, businesses, and community organizations, it would be helpful to pick onan
"gppropriate intermediate target” that can recognize an innovation, act on it, and then influence others.

Research in organizational sciences suggests that some organi zations have developed
cgpabilities for innovation that may guide the Agency in choosing organizations likely to be successful
targets for diffuson (Abrahamson, 1997; Bantel and Jackson, 1989; Damanpour, 1991; Dewar and
Duitton, 1986; Ettlie, et d , 1984; Kimberly and Evanisko, 1981). In these organizations, capabilities
for innovation gpply both to the routine and familiar (first-order learning) and to new tasks and
problems (second-order learning) (Cohen and Levinthal 1990; Dewar and Dutton 1989; Duncan 1976;
and Nord and Tucker 1987). Such organizations have approached these kinds of innovationsin a
systematic way, through reframing problems; incentives, god setting, and training (Bartunek 1988;
March, 1991; Sitkin et a, 1992; Sutcliffe et al, 2000; Wildavksy, 1988). Research suggests that their
propengty for innovation and risk is not an inherent trait. Instead, the ability and willingness to take
risks are cumulative; they build up over time as organizations develop experience in deding with risks
and innovation (Barney 1995; Christmann 2000; Henderson 1994; Henderson and Cockburn 1994;
Jdinek and Schoonhoven 1990; March and Shapira 1987; Sitkin 1995; Sitkin and Pablo 1992; and
VandeVenetad. 1989).

Individua perceptions and interpretations of threats and opportunities are mediated by their
culturd and structura context -- and organizations form one of the most significant influences on how
potentia innovations are viewed and how their anticipated impact will be perceived (Abrahamson
1997; Dougherty,1992; Kimberly, 1979; Kimberly and Evanisko 1981; L, et d 1996; and Van de
Ven et d 1989). Some organizations are better absorbers of new approaches and technologies
because of their top leadership, their culture, their procedures, or their personnd (Bantel and Jackson,
1989; Barney, 1986; Cohen and Levintha, 1989; Cardind in press). Yet other are better facilitators
of individua adoption of innovations by creating a context in which barriers to adoption are reduced or
incentives for adoption areincreased (e.g., Adler and Borys 1996; Sitkin et a. 1994).

Part of the promise of diffusion of innovations literature to the EPA is the user-centered
perspective that this research paradigm brings to the Agency. The paradigm suggests thet, ultimately,
the pergpectives of innovation developers do not matter much; the perspectives of potential adopters
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and redl adopters matter. Research clearly shows the high degree of reinvention of innovations that

occurs after users adopt innovations, including those from Federa agencies (Dearing et d. 1998).

3. BARRIERS AND ENABLING FACTORS

The Subcommittee finds that the Agency is aware of many barriersinvolved in the diffuson of
innovations in environmenta protection, for example: (1) innovations that prevent adverse effects from
occurring, like most innovations in environmental protection, tend to have arelatively dow adoption
rate; (2) innovationsin large, complex organizations are more complicated and dower; and (3) a
tradition of solving environmenta problems issue-by-issue and medium-by-medium frustrates new
approaches.

There are, however, some barriers to innovation that merit more atention in the Agency. At
times, EPA’ s environmentd innovations seem to involve multiple, complex gods or changes. The
Subcommittee believes that the more clearly the Agency can focus its diffusion efforts, the more
effective the diffuson will be. Smilarly, the more clearly EPA can identify the specific persons,
organizations or entities to adopt e ements of the innovation, the better the diffuson strategy will be
(Huber and Glick 1993; Van de Ven et d 1999). Although the EPA sits at many structura holes by
virtue of its many relationships (from research communities to regulated industries to states), these
relationships do not gppear to be used fully asimportant organizationa resources for the Agency. Itis
aresource that only appears when individuads in the Agency can knit ther different networks together,
both within EPA and with its many partners.

Additiona sgnificant barriers to successful diffusion of innovations are the Agency’ slack of
expertisein the socia and organizationa sciences and its perceptions of the nature and need for study
of socid groups and networks. Policymakers gppear to be willing to invest in research on the behavior
of brown trout, or a species of chemicd, or an environmenta technology, but do not appear willing to
invest in research on human behaviors and human socid systems, which are the sources of
environmental stress and the source of solutions to environmenta problems.  The Subcommittee

believes that the EPA needs to understand how diversity impacts innovation and that research into the
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human and socid dimensions of innovating in the environmenta protection arenarequires awell-

conceived Strategy for success.

Magor factors that enhance the successful diffusion of innovations are discussed abovein
Section 3 and described in detail in the Diffusion of Innovations. Previous diffusion research provides
ardiable basis for fine-tuning innovations prior to atempts at diffusng them to ensure that potentia
adopters (such as Agency managers) will perceive the innovation positively. For example, codified
diffuson attributes of innovations can be used in formative eva uation research to assess perceptions for
EPA innovations of dl types, from technica to managerid. Innovation attributes can aso be used when
Agency personnd seek to learn which of aset of
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smilar innovations are most postively perceived by potentia adopters (Dearing and Meyer 1994).
Findly, the Agency might take advantage of the public's good will regarding environmenta

protection when crises arise, as severd other Agencies have done, to increase public awareness of the
benefits associated with innovations. EPA might learn from the example of the Centers for Disease
Control (CDC), which has conscioudy tried to use knowledge of hedlth crisesin a drategic way to
advance innovations. When there is advance knowledge of a hedth criss, one of the unitsat CDC
designs a Strategy before the event to take advantage of that opportunity to promote changes that
would have prevented the crisis. The unit dso designs a program on the anniversary of the crisisfor the

same purpose.

4. MEASURING THE SUCCESS OF DIFFUSION EFFORTS

The Workshop indicated that Agency representatives involved in diffusion efforts are often
uncertain what success involves and what metrics for success might be. Defining, measuring, and
evauating the success of efforts to diffuse innovationsin environmenta protection need to be part of the
Agency’soverdl gpproach to innovation. These dements are necessary for severd reasons. They are
necessary to make innovations attractive and operationd, since admogt every state and loca government
has adopted performance-based budgeting. Staff in state legidatures, state agencies, and other large
organizations are seeking outcome and output models for their programs (Wholey 1999; Berry,
Brower, and Flowers 2000; and Newcomer 1997) .

The dements are d 0 needed o that the Agency can communicate clearly the nature of specific
innovations and their benefits to those EPA hopes will adopt the new ideas, approaches, or
technologies. Defining, measuring, and evauating the diffuson of innovations will aso hep the Agency
manage and refine its gpproach to environmenta management. Experience across the federd
government, including the U.S. Department of Agriculture and EPA’s own Brownfield program, has
indicated severd modds of how the Agency might proceed in developing in evaluating innovetions,
especidly the link between new programs and applied

research and policy gods (Marshal and Bennett 1998, ).

10
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Approaches to measurement and evauation will depend on the particular innovation to be
diffused, the intended target, the nature of the barriers, and the Agency’ s god in diffusing the particular
innovation. The Subcommittee suggests that a program to measure and eval uate the success of
particular diffuson efforts be designed not only to collect useful information for those efforts but also to
provide larger insights and systematic learning on EPA’'s efforts to diffuse innovations generdly. Such a
program might address the following dements: (1) was the innovation adequately communicated?; (2)
did EPA understand the socid networks among the target entities?; (3) were data captured on the
numbers/proportion of entities potentially able to adopt it that actually did?; (4) were there measures of
implementation and use of the innovation, not just the adoption of a policy?, (5) could the measures of
expected behaviord or process changes resulting from the innovation be tracked (and used for
evaluation and assessment of success)?, (6) were there logic-based models of expected relationships
between activities, outputs and environmenta outcomes and related indicators/measures for each
concept?; (7) were data assembled on why the innovation was adopted or not adopted, including
whether mandates, incentives, or sanctions were involved?, and (8) was the innovation adapted and
readapted by users over time to fit particular needs, asit was used to achieve the original policy goas?

If models for such measurement and evauation are not readily available, EPA would benefit
from devel oping some case studies of measurement and evauation of diffusion of innovations and
providing them asinterim guidance. It isimportant that EPA communicate that such case sudies and
guidance are interim and provisonal, so that potentia adopters not be deterred by inflexible approaches
to benchmarking and measuring outcomes that would squelch one of the key characterigtics of
successful innovations, potentia for reinvention. Adaptation and successful response to changing
problems are hallmarks of innovative organizations (Sitkin et d, 1994; Sutlcliffe et d, 2000; and Van de
Ven et d. 1999). Measurement and evauation must not provide impediments in adopting
environmenta protection innovations EPA wishes to promote (Cardind in press, Jdinek and
Schoonhoven 1990; March, Sproull, and Tamuz 1991; Jaeger and Baliga 1985; and Tamuz 1987).

5. DIFFUSION PLANS

EPA experiencesin diffusion of innovations at the Workshop reveded that such efforts

11
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currently tend to proceed in an ad hoc manner, usudly based on the particular ingghts of the personnel
charged with the task, with very genera and ambiguous goas and limited resources. It is gpparent that
sgnificant improvementsin current diffusion practice could be achieved through the development of
drategic diffuson plans preceding theinitiation of any Agency efforts so that objectives are stated,
andysis of potentia obstacles conducted, specification and understanding of target groups undertaken,
drategic gpproaches designed, evauation sirategies identified, and needed resources and
implementation time frames estimated. In other words, the Agency should bring to its diffusion of
innovation efforts the same kind of rigorous analysis and planning that would be used in establishing a
program of scientific research and assessment.

The Subcommittee suggests that the Agency develop a guidance document to assst in the
development of these diffusion plans and that this document be regularly updated and improved based
on evauation results. It isbeyond the scope of the purposes of this first workshop to specify what the
content of these diffusion plans should be and how they may best be designed. A careful retrospective
assessment of representative Agency experience to date, combined with the state of knowledge from
diffuson research, could provide asound basis for such a guidance document. In the Subcommittee's

view, the guidance document and these Agency diffusion plans, should address such issues as.

@ Objectives. The objectives of the diffusion effort should be clearly and specificaly set
forth. The objectives should be redligtic, take account of existing obstacles and Agency
resources, and (wherever possible) adopt quantitative targets. These objectives will be
essentid for defining success and for designing the evauation program.

(b) Target Groups. Who are the targets of the diffusion effort and what are the
characterigtics of their organizations and behavior that will bear upon their decision to
adopt an innovation? Understanding and mapping the patterns of relationships within
and across the organizations that the Agency hopes to influenceis an essentid eement
of prospective diffuson success.

(© Barriers. Prospective anticipated barriers to diffusion should be specified and assessed.

12
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One barrier is not knowing who influences whom in a community or organization.

Diffuson Strategy. Based upon the results of the three tasks above, a diffuson strategy
should be formulated. Who will bethe likely early adopters, who the laggards? In light
of the barriers above, what specific techniques and approaches are likely to be most
effective?

Resources and Time Frames. A diffusion plan should include an estimate of the
resources--financia, personne, expertise--that will be required for implementation.
Resource needs in such areas as organizationd behavior, community culture, and socia

network should be anticipated and identified.

Evduation. An evauation srategy and procedures should be set forth, including the
desrability of beginning the evaluation early so that basdlines can be established and
adaptions made to the innovation by adopters can be identified and incorporated into
the diffusion program as appropriate. These eva uations should be shared broadly
within the Agency to build an overdl knowledge base.

Peer Review. Like other strategy documents, these diffusion plans should be peer

reviewed before action and implementation actudly goes forward.

13
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APPENDIX A: SUMMARY MINUTES OF PUBLIC WORKSHOP, JUNE 28,
2000
U.S. Environmenta Protection Agency
Science Advisory Board
Committeer Environmenta Engineering Committee, Subcommittee on the Diffusion and Adoption of
Innovations in Environmental Protection

Summary Minutes of Public Workshop

Date: June 28, 2000

Committee Members. (See Rogter - Attachment A.)

Date and Time: 9:00 am.-5:20 p.m., June 28, 2000 (See Federal Register Notice - Attachment B).

Location: Ariel Rios North Building, Room 5530

Purpose: To provide advice on the diffusion and adoption of innovations in three EPA program aress,
to answer specific charge questions related to the diffusion and adoptions of innovationsin
environmenta protection.

Attendees. SAB Members and Consultants: Dr. Roger Kasperson (chair), Dr. Frances Berry, Dr.
James Dearing, Dr. Mary Durfee, Dr. Kenneth Geiser, Dr. Hilary |. Inyang , Dr. Gordon Kingdey, Dr.
Karlene Roberts (by teleconference), Dr. Everett Rogers, Dr. Sm Sitkin, Dr. Laura Steinberg, Dr.
Dominico Grasso, Dr. Michad McFarland and Dr. Angela Nugent, Designated Federa Officid (DFO,
EPA, SAB daff). Other persons attending for the purpose of making presentations. Dr. Jay Benforado
(EPA, Office of Policy Economics and Innovation), Dr. Claude Bennett, (USDA), Thomas Murray
(EPA, Office of Pollution Prevention and Toxics), Ms. Betsy Smith (EPA, Office of Policy Economics
and Innovation), Ms. Theresa Trainor (EPA, Office of Water), and Ms. Louise Wise (EPA, Office of
Water). For thelist of additiona attendees, please see the Sgn-in sheet (Attachment C).

Mesting SUmmary:
Welcome and Introductions. Dr. Roger Kasperson, Chair of the Workshop, opened the

session at 9:05 am.. He welcomed members and consultants (Roster, Attachment A), reviewed the
agenda (Attachment D), and discussed the charge questions. He cdlled on the Subcommittee
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members who specidize in the study of diffuson of innovations to provide specific ideas that would be
useful to Agency people "in thefiring line” He suggested that the Subcommittee had a two-part task: to
provide responses to the questions brought by individua EPA program areas and to address the
generd charge questions regarding the adoption and diffusion of innovation as described in the
FEDERAL REGISTER notice.

Dr. Kasperson described some of the background for the Science Advisory Board's (SAB)
organizing the workshop. The SAB has an interest in strengthening the EPA's use of the socid sciences
for environmenta protection and has severd activities, including alecture series, underway to advance
thisgod. He mentioned that a subcommittee member, Dr. Everett Rogers, had presented alecturein
this series on May 31, 2000. Dr. Kasperson thanked the SAB's Environmental Engineering Committee
(EEC) for sponsoring the subcommittee as an activity linked to itsinterest in the introduction of pollution
prevention and other technologies. Dr. Angela Nugent, the DFO, mentioned that the EPA's
Reinvention Action Council, a cross-Agency group of high-level managers, currently were examining
how the Agency might best diffuse beneficid innovations and that the Agency had recently published a
report, “Innovation at the Environmenta Protection Agency,” which was provided to the
Subcommittee.

Dr. Hilary Inyang, Chair of the SAB, added that EPA in recent years has taken stepsto
address the human factors associated with new technologies. EPA's Office of Research and
Devedopment has identified a new mission for its engineering laboratory in Cincinnati and has renamed it
the "Nationa Risk Management Research Laboratory.” The SAB generdly and the EEC in particular
have considered severa topicsin recent years that have addressed socia science aspects of new
technologies: (1) risk reduction options selection, which addressed non-technological criteriafor
ranking options; (2) waste reuse strategy; and (3) pollution prevention. He assured Subcommittee
members that the EEC will gpply their recommendations to the Agency in its upcoming documents.

Members then briefly introduced themsalves and described their research; no members
identified any activity that would conflict with their providing advice on the topic of the Workshop. The
subgtantive business of the Workshop then commenced, generdly following the sequence and timing as
outlined in the Agenda

Introduction to EPA |ssues.

1. Watershed Approach. Ms. Louise Wise (EPA, Office of Water), provided an introduction
to the Watershed Approach and discussed issues of diffusion and adoption (See Watershed Approach
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Slides, Attachment E). She defined the Watershed Approach as a continual multi-part process that
involves. (1) defining a place bounded by hydologic drainage festures; (2) focusing on the environmentd
conditions of that place; (3) planning activities to preserve or improve conditions; (4) taking action; and
(5) evauating results. She described the diffusion of the approach as successful overdl, yet identified
severd issues. Theseissuesinclude: (1) some states apply watershed gpproach narrowly and focus on
only one priority issue, eg., NPDES permits; (2) federal agencies have had uneven success in different
parts of the country in diffusing coordinated delivery of federa services at the watershed leve; (3)
EPA's own efforts to diffuse watershed approach consstently have been disrupted by "regulatory
tsunami's' [e.g., regulatory efforts to address anima feeding operations, combined sewer overflows)
that have not been structured strictly to address watershed-level issues, and have drawn resources and
attention from the watershed gpproach; (4) bureaucratic organizations at the state and federd level are
"stovepiped,” not integrated to address watershed issues; (5) jurisdictions a the city and county level
are not organized dong hydologica lines and, as a result, existing jurisdictions make collaboration to
address watershed issues difficult; and (6) lack of adequate funding to diffuse the watershed approach.

Ms. Wise described the origina strategy for promoting the watershed approach within and
outsde EPA as asix-prong srategy: (1) try it; (2) advertiseit; (3) finance it; (4) develop toolsfor it; (5)
reorient programs to complement it; and (6) measure it (with “it” being the Watershed Approach).
Workgroups (called the * Six Pack” were organized to address each prong of the strategy. In
determining how to concentrate effort, the Office took a"domino gpproach” to diffusing the Watershed
Approach. The plan was to find multiple ways to influence multiple targets (e.g., Sates, loca
governments, watershed groups, other federd agencies, EPA) and to "find where to push to make
changes happen."The office began with afocus on states because they implement most of EPA’s
programs. But as the gpproach caught on, her office began to target a broader audience. Ultimately,
they relied on the internet, brochures, publications, training, technical assstance, and financid incentives
to promote the approach.
She asked the Subcommittee for advice on how her office' s strategies compare to other diffusion
models and how EPA can better promote the use of social sciences in watershed approaches at al
levels

2. Multi-Media Persstent Bioaccumuletive Toxins (PBT) Initiative/Pollution Prevention. Mr.
Thomas Murray (EPA, Office of Pollution Prevention and Toxic check name) provided a briefing that
oriented Subcommittee members to the pollution prevention program and the PBT initietive (See
Attachment F). Mr. Murray prefaced the briefing with an acknowledgment of the factorsin Everett
Rogers diffuson modd that would predict diffusion as difficult for pollution prevention efforts: (1)
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bureaucratic context; (2) preventive innovations generaly identified with dower diffuson rates; (3)
diffuson in complex organizations generdly dower; and (4) diffusion of innovations frustrated by
"sovepiped,” rather than integrated organizations.

Mr. Murray described two examples for the Subcommittee to consder. Thefirst involved the
diffuson of environmentally preferable cleaners. He described the Executive Order that requires
federd agenciesto procure environmentaly friendly cleaners and EPA's work with the Genera
Services Adminigration (GSA) to provide information in GSA catal ogues about the qudlity, price, and
environmenta attributes of cleaners. After severd years, EPA isfinding that the GSA is not making a
profit with environmentally friendly cleaners; federd agencies are not purchasing them. In addition, only
one municipdity, Santa Monica, has successfully adopted use of environmentaly friendly cleaners.

The second example illustrated issues concerning the diffusion of pollution prevention efforts
within the context of the PBT initiative. Mr. Murray described the Agency's efforts to work with
hospitals to encourage the adoption of dternatives to mercury thermometers. Although many hospitals
are adopting reliable subgtitutes, the Agency gtill encounters resistance from medica doctors who have
not been trained in the use of aternate devices, distrust them, and aso distrust the risks EPA links to
the production, use, and disposa of mercury thermometers.

Mr. Murray concluded by asking the Subcommittee members for advice. He suggested that
athough pollution prevention was accepted as an EPA "guiding principle,” and athough people
generdly agree on the merits of pollution prevention in the abdtract, the Agency generdly faces an uphill
battle regarding diffusion and adoption of pollution prevention approaches both within EPA and
outsde. He asked the Subcommittee if the Agency was doing enough to diffuse the approach; whether
the stovepiped sructure of the Agency was arate-limiting step; and how to measure the diffusion of the
pollution prevention approach.

3. Use of Socia Science Tools, Culturd Profiling. Ms. Theresa Trainor (EPA, Office of
Water), gave a presentation which asked for advice regarding the plan for diffusng anew socid science
tool, "Community Cultura Profiling (CCP)" (See Attachment G).  She began her presentation by
describing the current state of the social sciences at EPA and the reason for developing the CCP. Ms.
Trainor dated that there were 3 significant effortsin the 1990's to identify key socid science needs,
including adraft Social Science Research Agenda reviewed by the SAB in 1992.  She stated that EPA
has devel oped five extramura research programs with some ements of socia science, including a
grant program on Decison Making and Vduation for Environmental Policies. She commented that
non-economic socia scientists have found it difficult to get funding within these grants programs. She
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mentioned that EPA's Office of Research and Development is considering developing aresearch plan
for the non-economic socid sciences.

Ms. Trainor identified perceived barriers to the use of non-economic socia sciences by the
Agency. They include: (1) lack of funding; (2) the perception that socid sciences do not have
immediate applicable reaults; (3) lack of incentives for investing in or gpplying socia science; and (4) no
mandates caling for socia science research or use of the socid sciences.

Despite these barriers, in 1995 EPA Regiond Staff participated in a survey conducted by
EPA's Office of Policy Planning and Evauation, and identified the need for atool to help them work
with communities. They specified the need for better ways to identify socid networks and partnerships,
to identify stakeholders, and to aid in the communication of ecologica issues. The CCP was designed
asaresponseto thisneed. Thedraft CCPisinitsfina stages of revison. It has been field tested and
peer reviewed. The name of the document will likely change to "Community Cultura Assessment
Guide."

To date, efforts to diffuse the guide have included pilot testing of the Guide in severd locations,
training of EPA Staff and Staff of The Nature Conservancy, and an Internet notice of availability of the
draft.

Ms. Trainor concluded with her specific questions for the Subcommittee: (1) how best to
ingtitutionalize the guide, given percelved barriers described; (2) how to work within EPA's Office of
Water to reach diffusion targets; (3) how to work effectively with primary innovators without "burnout”;
and (4) how to work effectively to advance use of socia sciences within EPA despite multiple
reorganizations.

Short overviews of Subcommittee Members research and how they may relate to EPA Issues.

Dr. Kasperson opened the discussion with severa observations about the morning
presentations. He noted that the three topics raise smilar questions: (1) isthere aclear diffusion
dtrategy; (2) are the presenters making correct assumptions about barriers to success, and (3) what are
the desired measures of success for each and should those measures be associated with changesin
process or outcomes. He noted that dl three casesinvolve a"dow process dealing with hard
problems.”
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Dr. Frances Berry was the first Subcommittee member to discuss how her research interests
related to the EPA issues. She drew on her experience with comparing state policy innovations to
suggest it might be helpful for EPA, especid with the CCP, to draw a digtinction between interna
determinants of diffuson and aregiond diffuson modd. She suggested that socid and palitica factors,
aswel astheintringc characteristics of an innovation, need to be consdered. She suggested that her
research on implementing policy and management reforms suggest five findings: (1) Agency managers
need to communicate internaly and externdly about the innovation and link the reform to the Agency's
mission; (2) the best agencies are "ruthless and persistent” about performance management--measures
of performance are redly important and Agency managers need to develop capacity and processes to
alow people to meet those measures, (3) interest groups need to support the misson and the
innovation; (4) Agency managers need politica capital and good relations with overseers; and (5) EPA
needs to eiminate rigid rules and procedures using teams, process improvements and other meansto
decentraize and be more participatory.

Dr. Mary Durfee next suggested that the research of Ron Burke at the University of Chicago
involving network theory might be useful to the Agency. His research looks a socid cohesion and
contagion of ideas and the diffusion of innovations among socid equivaents. The generd rule isthat the
more Smilar the "ego” and "dter" are to each other and to members of their networks, the more likely
innovations are to occur. The actud communication efforts involved are less important than the
relationships between the innovators and the targets of adoption.

She aso suggested that research shows that people or organizations associated with multiple
networks [e.g., Publicaly Owned Trestment Works (POTWSs) have networks with other regulated
entities, with other regulators, with engineers, with their clients]® can manipulate those networks for
socid capita, such as diffusing an innovations - and could be strategic targets for EPA.

® Background note for reader: POTWs are regulated by both federal and state (and sometimes local)
wadtewater qudity discharge limits. Rardly, if ever, can the POTW judtify going beyond those limits
(which normally trandates into higher sawage treatment costs to users - both indudtrid and resdentid).
However, there are at |east two mechaniams that exists within the current regulatory framework by
which POTW:s can influence the adoption of innovations in pollution prevention. If the POTW isa Type
| facility (meaning it is required to have an established industrid pretreatment program), it can promote
the use of pollution prevention during its routine ingpections of industrid and commercid sewer usars.
During these ingpections, the POTW pretrestment personnel can convey the benefits of pollution
prevention to the industrid sewer usersincluding its favorable impact on reducing current and future
wastewater discharge fees. Secondly, for those industrial sewer users that have been found to bein
violation with their local wastewater discharge permit, the POTW can require the affected facility to
adopt pollution prevention measures as part of the enforcement action.
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Dr. Durfee dso suggested that the "stick™ as wdll as the carrot was important to consider in
developing a diffuson drategy. She suggested that a person or organization's motivation to avoid
unpleasant outcomes can be a powerful incentive to innovate. She suggested that the pollution
prevention program capitalize on its targets desire to avoid regulatory or enforcement actions.

Dr. Karlene Roberts stated that her research focused on risk mitigation in Stuations where the
probability of risksislow and their consequences are high. Sheisinterested in the "culture of
confusion” -- factors that prevent dissemination and adoption of new ideas. She aso studies how
faluresin innovation contribute to risk.

Dr. James Dearing commented that his knowledge of diffuson research suggests that there
were four mistakes commonly made in trying to disseminate and diffuse anew idea: (1) assuming that
involving aminority of people will affect amgority, instead of consdering whether the right people are
involved at theright time in the diffuson process (case in point: choosing appropriate people to be
involved in a pilot so that others are not "put off"); (2) failing to involve people whom others see as
influentid at acriticd, early stage; (3) confusion of mistaken identity - we often confuse people of
authority with people of influence; sudies of influentid people show that they are randomly distributed
across different socid strata and there is no correlation between influence and power; and (4) failing to
note that there are good times and bad times to publicize a demongtration of an innovation; if an
innovation is not yet ready to be publicized, people will perceive it as incomplete and too complex, and
this perception will lead to negative reactions.

Dr. Kenneth Gelser described his experience in Massachusetts where he runs a program
encouraging gpproximately 500 firms to reduce use of toxic chemicds. Among those firms, he found
"lots of innovations' in the introduction of new processes that led to areduction in toxic materids, but a
fairly low rate of diffuson. Thislow rate of diffuson resulted from: (1) a"lack of observability”
because firms could not observe practices in each other workplaces, and (2) firms' reluctance to be
seen as early adopters.

His Indtitute established a demondtration program to alow firmsto try a new technology if they
would let others see the innovation in action. The program has funded twenty projects and he
concludes that such a mechanism is a powerful vehicle to alow competitors to consider adoption. The
experience aso showed awide variation in rates of diffuson. Some sectors showed alot of interest
and innovation; other showed few changes. His concluson isthat certain technologies and Stuations
are ripe for innovation; others are not.

Dr. Everett Rogers suggested that EPA has an advantage in the pool of favorable public good
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will regarding environmental protection. He proposed that the Agency focus that good will toward
advancing innovation when crises arise. He suggested that the Centers for Disease Control hastried to
use knowledge of hedlth crisesin such a strategic way to advance innovations. One of the units designs
adrategy before a criss happens to take advantage of that opportunity to promote changes that would
have prevented the criss. The unit dso capitalizes on the anniversary of the criss for the same purpose.

Dr. Sm Sitkin described his research as focusing on how organizations can build systemétic
processes not only for anticipating failures, but dso for designing systems so organizations can cope
from them and learn from them. His research has digtinguished two different types of sysemsrdating
to innovations that need to be studied and planned for: (1) Totd Quality Management (TQM) systems
that apply to the routine and familiar (first order learning), but often are applied to uncertain, nonroutine
circumstances where they are ingppropriate, and (2) Tota Qudity Learning, an exploratory or
discovery process of second order learning--learning how to do new things--that organizations can
systematize (Cohen and Levintha 1990; Dewar and Dutton 1989; Duncan 1976; Nord and Tucker
1987).

He has studied organizations that seem to be “doing both kinds of innovations well” and that are
gpproaching them in asystematic way (e.g., through incentives, goa setting, training) (March, 1991,
Sitkin et &, 1992; Sutcliffe et a, 2000; Wildavksy, 1988). For those organizations, adaptation and
updating is the norm, whether the organization is addressing familiar or unfamiliar problems. In each
case, individuds in the organization continuoudy identify problems and the best response.

He suggested that EPA in diffusing innovations give more aitention to the characteristics of the
organizations it istrying to affect and ask "how fertile is the ground for the innovation?" He suggested
identifying the aitributes of organizations that can recognize an innovation when presented and then act
on them. In working with states and community organizations, it would be helpful to pick on an
"gppropriate intermediate target” that can recognize an innovation, act on it, and then influence others.

He dso suggested that organizationd research suggested that propendity for innovation and risk
was not an inherent trait. Instead, the propengty for taking risks was cumulative; it builds up over time
as organizations devel op experience dedling with risks and innovation.

Dr. Laura Steinberg described her research project conducted in collaboration with Dr.
Victoria Basolo a the Universty of New Orleans. It was designed to identify how innovationsin
ultra-violet (UV) disinfection of wastewater was diffused and adopted among publicly owned treatment
plants (POTWSs). Shefound that adopters focused primarily on current, not future, regulatory
condderations, were often not influenced sgnificantly by consiruction funding incentives, frequently hed
achampion for UV in the organization, and were attracted by the relative technica advantage of UV
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over dternaive technologies.

The Subcommittee members ended their morning sesson at 12:00 am. and adjourned for lunch
and a short introduction to Federal Advisory Committee Act Requirements and to the SAB
organization and procedures until 1:00 p.m..

Pand Response to EPA [ssues.

1. Watershed Approach. The Chair invited Ms. Louise Wise to begin the sesson by briefly
summarizing her mgjor questions for the committee and providing more information about the Office of
Water's "domino approach.” Ms. Wise responded that there was general awareness and acceptance
of the Watershed Approach, but implementation was like "going on adiet.” In practice, it was difficult
to do. The"Domino Approach” was a concept that the Office of Water used to smplify thinking about
how to introduce the Watershed Approach, which requires anew way of thinking about ddivering
servicesto individud places, i.e., overcoming fragmentation of programs by thinking "what does an
individua place need." Since there are so many watersheds and since many EPA programs involve
dates, the Office of Water selected the states asthe initid “domino” to influence.

Dr. Geiser asked whether the Agency had considered developing a specific diffusion plan
gmilar to the plan used to introduce pollution prevention technologiesin Massachusetts. Ms. Wise
responded that the Agency had a five-pronged plan that involved advertising, developing toals,
providing financia incentives, reorienting EPA programs, and measurement/evauation. She mentioned
that the states generdly ressted efforts to measure and evaluate their progress in gpplying the
watershed approach. Dr. Kasperson suggested, in response, that ared diffusion plan would differ from
agenerd communication plan or implementation strategy. 1t would identify specificsto be
accomplished, stages and targets to reach (e.g., specific states, specific places and other "influentias’
tagged as early adopters), barriers per stlage, and an estimate of the resources and time involved. It
would need peer review and discussion, and could be used, evaluated, and readapted as a living,
dynamic plan. He suggested that planning the socia process of diffusion could be asimportant to a
project as planning the technical aspects of a project.

The conversation then turned to incentives for adopting or not adopting the Watershed
Approach. Ms. Louise suggested that for some, the motivation came from the fear of ) future
requirements or the desire to have a say in how they apply, avoiding future requirements, such as sorm
water regulations or requirements on anima feeding operations. EPA aso provides some smal amount
of financid regulations. She suggested that the primary motivation comes from people's caring about
clean water in their neighborhood.
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Dr. Sim Sitkin then asked whether there would be a benefit in analyzing the states and the over
4000 watershed groups to determine factors relaing to effective diffuson. He suggested that andlysis
may show that diffuson grategies could be different for different groups. Ms. Wise suggested that such
adata gathering and analysis process could occur as part of the 11 regiona roundtables occurring as
part of the Clean Water Action Plan and the big national watershed forum envisioned for 2001. There
will be aWatershed Report associated with the nationd forum; it might outline a diffusion plan.

Dr. Frances Berry returned to the question of incentives and measurement. She stated that her
research shows that state and local governments are searching for models. She believes that personnel
in state and loca governments value and learn from high-profile award programs (e.g., JFK school
innovation awards, ICMA awards). She suggests that EPA encourage watershed groups to apply for
those awards because they will help provide the credibility needed and the detail about implementation
experience that people at the loca level are seeking.

Dr. Berry ds0 suggested that effective diffusion of the watershed gpproach depended on giving
local governments an understanding of how it relates to performance-based budgeting. She suggested
that almost every state has adopted performance-based budgeting and that staff in state legidatures and
state agencies are seeking outcome and output models. She proposed that if models are not readily
available, EPA would benefit from investing in them. In the interim, EPA could suggest some generdly
accepted measures, and communicate them in an advisory, not mandatory way. She suggested that
EPA write up and disseminate cases where performance-based measurement has been done. Dr. Dde
Manty (EPA, Office of Research and Development) suggested that the brownfield program might offer
cases where such performance measurement has been done. Dr. Mary Durfee added that, based on
her experience with Lake Superior, it would be appropriate for the performance measurements for
watersheds to address quality of lifeissues, not just water quality.

Dr. Sm Sitkin then suggested than andlysis of the differences among watershed groups and
among states may indicate different goas and different measures for different groups. Hedso
suggested that different documents may adso aid learning in organizations in different ways a different
stages of the process. Some documents can capture learning that aready occurred and transfer that
information to others.  Other documents are "living documents' that are scaffolding for enhancing
cgpabiilities and learning but the document itsalf isa"throwaway™ and should not be confused with a
reference document.

Dr. Laura Steinberg asked whether EPA might use crises strategically to advance innovations
related to the Watershed Approach. She suggested that Agency might develop a plan to promote key
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innovations when mgor disruptions (perhgps even the introduction of "regulatory tsunamis' like the
TMDL rule) threaten to have major impacts and capture public attention.

Dr. Roger Kasperson concluded the session on the Watershed Approach by suggesting that the
gpproach actudly involved three or more different sets of innovations (e.g., community-based
assessment, inter-jurisdictiona cooperation, adaptive management), each in themselves difficult to
achieve. He suggested that it may be helpful to be clear that there are multiple innovations and that
each one may have adifferent diffuson process. He proposed that it may be useful to "unrave™ some
of them, develop a separate diffuson plan for particular innovations as appropriate, identify different
targets for different aspects of diffusion as gppropriate, and measure the efforts separately.

2. Multi-Media Persstent Bioaccumulative Toxins (PBT) Initiative/Pollution Prevention. Mr.
Thomas Murray began the session by summarizing the mgor diffusion issues he saw: (1) how to
develop goas and messuresin sectors where EPA does not have significant expertise in the
technologies being used or the organizationd structure; (2) how effective are case studies and pilots—-
some people use them, others don'; (3) how best to get information out as part of a diffusion srategies,
(4) how to work through the EPA regions and states; (5) how to achieve an appropriate ba ance of
incentives and "scares’ (e.g., use of the Toxic Release Inventory); and (6) how to work in afluid
process -- often EPA dedswith an issue and aneed for an innovation and doesn't initidly have an
innovation to diffuse (i.e., EPA'swork with DOW's Midland Plant). He asked for advice on how to
fight through some of these hurdles to develop and implement a diffusion drategy.

The discussion began with some clarifications and suggestions. Dr. Michad McFarland
suggested that he had seen progress in the Department of the Army in its use of pollution prevention
dternativesto CFCs. Dr. Karlene Roberts suggested that the Agency supplement its own limited
resources in the behaviora and sociad sciences needed to understand business sectors by accessing the
National Research Council Committee on Naturd and Behavioral Sciences.

Dr. Kenneth Gelser advised that EPA develop an explicit diffuson plan that would modd the
Setting, the socid network and the context it wanted to influence. He suggested that such a plan could
identify the points of intervention, give EPA some leverage, and dlow it to be more effectivein a
reasonable time at a reasonable cost. He indicated that both OPPT and OW could devel op such plans
more aggressvely.

He gave an example of how such a plan might work. In the replacement of PVC pipeina

blood bank, his research looked at how decisions about blood bags were made. He found that major
decisions about purchasing decisons were not made by individud firms. They were made by large
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conglomerates that negotiated and set prices. This research into organizations and complex purchasing
behaviors changed the way his Inditute thought of consumers. Decisions were being made in
unsuspected ways. He suggested if such behaviors were not studied and modeled, the true process
could not be known, understood, and planned for. He concluded that socid sciences had aroleto

play.

Dr. Frances Berry followed this comment by suggesting that such practice was consistent with
quality management. In the case of environmentaly preferable cleaners, for example, itiskey to
interview purchasing officers to understand how they perceive qudity and redlity, and identify what they
aremogt concerned about. To diffuse an innovation effectively, An Agency needsto highlight releive
advantages in the terms valued by the target audience and to communicate benefitsin empirica terms.
She suggested that recent work in political science suggests that change happens when three different
streams flow together: (1) problem definition stream; (2) solution identification stream; and (3)politica
dtream (e.g., dections and new adminigrations). Policy change occurs when a“window of
opportunity” opens and dl three streams converge together. She suggested that EPA could highlight
the problem siream more effectively. Dr. Sm Sitkin added that identifying the "resource stream” would
complete the mode and enhance the effectiveness of the diffusion plan.

Dr. Mary Durfee addressed the complexity of EPA's approach to pollution prevention; the
Agency is atempting to diffuse innovations & different scales. 1t is doing this work without sgnificant
research into the socid process of adoption. By contrast, the Department of Defense invested haf a
million dollars in the network analyss of the modeling of people influence in the adoption of anew
computer system.  This research resulted in new information that the Department of Defenseisusing
to defuse this one innovetion.

Even given EPA’slack of resources for smilarly intense, detailed research, Dr. Durfee
suggested that EPA could be more grategic in its thinking about diffuson. EPA might consider
identifying "structurd holes" organizations like POTWsthat exist a an intermediate scdle. Thekey isto
identify individuas or organizations who are located in enough networks so they can "jump back and
forth," being influentid among different groups.

She suggested that the Agency think strategically about organizations of different Szes. In her
view, an organization with about 150 people might be an ided diffusion target. It would belarge
enough to have the requisite expertise and resources to undertake innovations and yet small enough so
that managers have red decison-making authority and that information would be integrated, not
gove-piped. If the Agency were ableto pick targets to influence of roughly that Sze, and if those
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targets were located Strategicaly in multiple networks, and if the innovations were perceived as
successes by the targets, then factors for diffusion would be most favorable.

Two EPA Staff people, Mr. Larry Weingtock (EPA, Office of Air and Radiation) and Mr.
George Wyeth (EPA, Office of Policy, Economics and Innovations) suggested that EPA programs that
focused explicitly on marketing (Green Lights Program and the Energy Star Program) had successin
propagating particular innovations. Mr. Weinstock commented that the pollution prevention program
both involved itsdf in identifying innovations and propagating them.

Dr. Sm Sitkin agreed with Dr. Durfee that the role of intermediary organizations was crucid
and that it isimportant to understand who is making decisons relaing to innovation and their
motivation. Dr. Sitkin suggested that thisingght may be useful to watershed efforts so. Working
with intermediate target units may help to understand when it is gppropriate to "smokestack,” and when
it gppropriate to integrate with the watershed approach.

Dr. James Dearing concluded the discussion of pollution prevention with some summary
remarks. He cautioned the Agency against confusing a marketing gpproach with a diffusion approach.
He argued that "taking an ad out” is not the same as diffusion. A marketing gpproach characterizes
potentia "choosars' of an innovation as autonomous. The diffusion gpproach assumes a rdaionship
among potentia adapters--views them as inter-related somehow, perhaps as described in Everett
Roger’s modd in Diffuson of Innovations--and seeks to use this knowledge of the socid sysemina
CONSCiOuS Way.

The key isto identify who has decison-making ahility, then to identify who isin communication
with that person, and the person's socid position within the networks.  The Strategy isto gpped to
change agents themsalves and influence them to influence others. He emphasized that if EPA identified
the right people, it would be important to influence them in the right way. They could defegt innovation
just asfast asthey could propd the innovation.

3. Use of Socia Science Tools, Culturd Profiling. Ms. Theresa Trainor began the discussion
with a question about where the field was mogt fertile for introducing the Profiling Guide. She
suggested that it might be most strategic to implement it externdly, because most of the potentid users
in EPA would be non-socid scientists, who would be learning something very new. She asked for
advice identifying innovators and early adopters. She asked for advice on overcoming the barriers
identified earlier and how to prioritize actions. She also stated that EPA intends to change the name of
the toal from "Community Culturd Profiling Guide' to something like "Community Culturd Assessment

30



Guide" Subcommittee members agreed that such a change was important.

Dr. Kasperson began the discussion with requests for clarification about the diffusion issue and
potential users. Ms. Trainor responded that there was a need to diffuse both an awareness of the need
for the guide and the specific toal itsaf and that potentid users were likely to be unfamiliar and
potentialy uncomfortable with the Guide because of alack of socid sciencetraining. Ms. Trainor dso
suggested that the Agency had also asked two Native Americans to review the Guide and received
feedback that other tools might be more useful to understanding tribal members cultura attitudes
toward ecological resources.

Dr. Dominico Grasso inquired whether it would be feasible to bresk the Guide into component
parts and introduce it in a phased way that might be more attractive to users. Dr. Rogers suggested
that such an gpproach would be consstent with the diffusion framework in his book, since innovations
generdly have amore rapid rate of adoption if they are compatible with ideas they are replacing. Smdll
increments are likely to be more successful. Both Subcommittee members, however, acknowledged
pitfalls. Sometimes efforts that succeed at smal scae "fall miserably” when they are scded up. Dr.
Rogers added that innovations perceived as having high uncertainty are aso perceived as more
complex (and less desirable). Many highly uncertain innovations, however have high payoffs. This
dilemmais one of the unique aspects of preventive innovations, such as the ones being discussed by the
EPA.

Dr. Frances Berry suggested that it would be helpful to link introduction of the guide to values
and utilities held by the target groups outside the Agency. She suggested it would be a useful tool for
conflict resolution, community-based, natural resource planning, and sirategic planning for groups like
"1000 Friends" If the Agency could link the tool to red practical issues faced by the target audience,
diffuson would be enhanced.

Dr. Sm Sitkin suggested that diffuson externdly seemed less difficult than diffuson interndly
within EPA, because externdly EPA has developed a seemingly effective srategy of working through
patners Effective diffuson within EPA might involve consulting the literature on "'communities of
practice’ within organizations. He suggested there was a body of literature on how to identify and work
with cross-cutting groups with Smilar expertise and needs.

Dr. Karlene Roberts suggested that diffusion externaly and internaly might be enhanced by a

case study write-up of implementation of a Guide that would appear in ajournd read by
environmentdigs. Such atactic might influence non-socia scientists. She dso commented that
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environmental sociologists and psychologists were likely to be very comfortable with the tool asa
well-developed system that could be used in the field.

The conversation then turned to other targets for implementation. Dr. Laura Steinberg
suggested that EPA's environmenta engineers, especidly those with recent training, would be interested
in the Guide and would welcome the opportunity to be involved in itsimplementation. Shedso
suggested that perhaps the tool may be useful to other federd agencies, whose saff might "sall” the
effectiveness of the tool back to EPA daff. Dr. Durfee then mentioned that the Army Corps of
Engineers has conscioudy invested in conflict resolution and appears to have the characterigtics of an
organization that learns; and might be receptive to the Guide. Dr. Roberts dso suggested that it might
be useful to the Department of Interior within the Nationa Park Service and to the U.S. Coast Guard.

Dr. Roger Kasperson concluded the session by commenting that the Guide represents an
interesting case of evaluating what success means. Introduction of the Guide involves anew tool and
changesin practice, but the real measure of success may not be how many times the tool is used, but
how hepful itisin problem solving. Effective diffuson may involve identifying opportunities to maich
the toal to the right problem, raising consciousness of the need for such atool, and indtituting the tool in
the most effective way.

Public Comment

Dr. Claude Bennett from the U.S. Department of Agriculture (USDA) was the only individua
providing oral comments. He supplemented his written comments provided to the Subcommittee by
describing USDA's efforts to integrate demondiration projects with research efforts so that userswould
be involved in the design of innovationsintended for them. His program has discovered that farmers
tend to adapt most and learn most from other farmers, in contrast to their reactions to research
conducted a Agricultural Experiment Stations. In FY 2000, USDA for the first time funded integrated
projects spanning applied research, extenson and evaluation. He suggested that designing innovations
in such away had great potentia for diffuson and how programs evauate the effectiveness of research.

Presentation on Diffuson of Environmenta Innovations from EPA's Office of Policy, Economics and
Innovations (OPEI)

Dr. Jay Benforado, Deputy Associate Administrator of OPEI gave a brief introduction to the
role of hisoffice. His office has the task of helping people at EPA see their job as continua innovation.
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He saw innovation a EPA as a priority because the Agency isfacing new and different environmenta
problems from when the Agency began (e.g., non-point source pollution); has new tools (e.g., Internet);
isworking with new partners (e.g., new roles for states and loca governments); and there are new
paradigms that are dternatives to pollution control (e.g., pollution prevention, sustainable development,
environmenta justice). He suggested that EPA has in the past ten years generated many innovations.
Some have been incrementa improvements to existing programs and. some  been transformational
(e.g., watershed protection, airshed trading). He wondered if there were on the horizon even more
magor changes that he caled “ step changes,” major innovations such as sdf regulation or regulation of
whole facilities. He referred Subcommittee members to the recent publication, “Innovation at the
Environmenta Protection Agency; A Decade of Progress,” which documented programmatic changes
(e.g., in Superfund and the brownfield program); new partnerships (e.g., especidly in the arees of
energy efficiency, water conservation); and the importance of stakeholder involvement. He introduced
the manager of anew office within OPEI, which focuses on environmenta policy innovations,

Ms. Betsy Shaw, Director of the Office of Environmental Policy Innovation, described her
organization as having three divisons with respongibilities for innovative pilots, evauation, and mgor
policy and program change. Oneinitia focuswill be on scaing-up innovations resulting from Project
XL, such as sdf-certification. Her organization will be developing criteriafor diffuson; such criteria
would include the power of the idea, how it relates to money, and a* gut sense of ripeness” Her
organization will employ aflexible Srategy to engage Agency saff. The god will be to keep good ideas
aive, match them to problems that need to be solved and maich them with key staff. OPEI will work
with a cross-Agency Council of senior managers who form the Reinvention Action Council.

Next followed a discusson of how the SAB and the socia sciences might assist the OPEI. Dr.
Benforado stated that his organization could benefit from better understanding how to work with public
service organizations and businesses in different sectors. He aso saw aneed for better understanding
of how to work with the public and other partners in environmental protection. He aso wondered
whether there might be advice for the new Office of Environmenta Innovation on types of innovations
to focus on and priority steps to take, and how to promote innovations that cut across the activities of
existing EPA programs. Dr. Kasperson thanked Dr. Benforado and Ms. Shaw for their presentations
and offered the possible conclusion that the Agency is currently thinking more about innovation than
diffuson. 1t may betime to establish greater balance.

Summary of Discussion and Identification of Next Steps

Dr. Kasperson asked the group whether they would find it appropriate and possible to write a
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Commentary Letter to the Administrator regarding the diffusion and adoption of innovations. Dr.
Geiser suggested that the group did have a mgor message to convey: that the Agency’s commitment to
innovation needs to be balanced by a commitment to diffusion and that diffusion seemsless well
understood at the Agency.

Agency daff responded that such aletter might be very helpful. Dr. Dale Manty requested that
the letter indicate the level of resources that would “make a difference’ in heping the Agency
understand diffuson of innovations. Ms. Trainor suggested that it would be most helpful if the letter
informed the Agency of what a*“diffuson plan” might look like and how it would differ from a
communications strategy.

The Subcommittee agreed to provide written input on the four general charge questionsto Dr.
Nugent by Friday July 7 and that any document to be devel oped would be written for persons who
were not socia scientists. Dr. Kasperson suggested that he and Dr. Nugent develop a proposed
outline, process, and proposed writing assignments for the Commentary Letter and communicate the
information to the Subcommittee members.



At 5:20 p.m., Dr. Kasperson adjourned the meeting.

Respectfully Submitted: Certified as True:

Dr. Roger Kasperson Dr. Angdla Nugent

Chair Designated Federd Officer
Subcommittee on Diffusion Science Advisory Board
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Environmental Protection

NOTE AND DISCLAIMER: The minutes of this public meeting reflect diverse idess and suggestions
offered by the subcommittee members and consultants (M/C) to the Agency during the course of
deliberations within the meeting. Such ideas, suggestions and ddliberations do not necessarily reflect
definitive consensus advice from the subcommittee M/C. The reader is cautioned to not rely on the
minutes to represent find, approved, consensus advice and recommendations offered to the Agency.
Such advice and recommendations may be found in the fina advisories, commentaries, |etters, or
reports prepared and transmitted to the EPA Adminigtrator following the public mestings.
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